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Elasmobranch catches count to around 1.1% of the total land-
ings in the Mediterranean Sea (Serena, 2005). In the eastern
Mediterranean, these ﬁsh populations are declining through
direct ﬁshing pressure and bycatch (Basusta et al., 2012b)
and their risk of extinction is increasing (Ferretti et al.,2008). Length-weight relationships for ﬁsh populations are
important to comprehend the growth rate, age, and other fac-
tors inﬂuencing population dynamics (Kolher et al., 1995).
They assist in estimating weight from length as required in
the assessment of yield and calculation of biomass (Garcia
et al., 1998). Due to the lack of data on length-weight relation-
ships of cartilaginous ﬁsh along the Lebanese coast and its
scarcity in the eastern Mediterranean, the parameters for 8
elasmobranchs are reported. This study aims to create signiﬁ-
cant approaches in the population dynamics of these cartilagi-
nous ﬁsh inhabiting the Lebanese coastal waters.Mediter-
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ranean. Egyptian Journal of Aquatic Research (2016), http://dx.doi.org/10.1016/j.ejMaterials and methods
The specimens were collected from December 2012 to October
2014 from the Lebanese marine waters, eastern Mediterranean.
These samples were collected using long liners, trammel nets
and gillnets. The specimens were then identiﬁed using the
two identiﬁcation guides of Bariche (2012) and Golani et al.
(2006). A measuring tape was used to measure ﬁsh total
lengths (TL) to the nearest centimeter (cm). Total weights
(TW) less than ﬁve kilograms were measured to the nearest
gram (g) using a digital balance, and weights greater than ﬁve
kilograms were measured to the nearest 100 g using a scale.
The LWR curve parameters, a and b, were estimated using a
nonlinear least squares function nls in the statistical software
R (R Development Core Team, 2014). The start values of these
parameters were derived from the log transformation of the
two variables using the linear model function lm. The coefﬁ-
cient of determination (r2) aids in determining the accuracy
of the model prediction skills. Finally, statistical comparison
of LWR between sexes was performed by applying an
ANCOVA test. When signiﬁcant differences were observed,
LWR was estimated for each sex; when no signiﬁcant differ-
ences were observed, one LWR was estimated for the sexes
combined.
Results and discussion
A total of 235 elasmobranch individuals comprising 3 shark
species and 5 batoid species were collected in this study. The
length and weight characteristics, as well as, the sample size
and parameters of the LWRs are represented in Table 1. These
results provide new maximum lengths and weights for these
species along the Lebanese coast. The sample sizes ranged
from a minimum of 11 for S. blainville to a maximum of 70
for R. rhinobatos. Signiﬁcant differences were only observed
between sex distributions of C. uyato and T. marmorata
(ANCOVA; P< 0.05). The value of parameter b ranged from
a minimum of 1.752 for the females of T. marmorata to a max-
imum of 3.337 for the combined sample of R. miraletus. The
estimated relationships showed negative allometry (A) except
those for R. rhinobatos, R. clavata and R. miraletus that
showed positive allometry (A+) with b values of 3.102,
3.203, and 3.337 respectively. The most accurate model was
shown to be that of R. rhinobatos (r2 = 0.9873) and the least
accurate was that of the females of C. uyato (r2 = 0.6380).
Information related to the length-weight relationships of
elasmobranchs are absent along the Lebanese coast, however,
showing an important presence in the eastern Mediterranean
especially in the Aegean Sea (Bilge et al., 2014; Cakir et al.,
2008; Filiz and Bilge, 2004; Filiz and Mater, 2002; Ilkyaz
et al., 2008; Ismen et al., 2009, 2007; Ozaydın et al., 2007;
Yapici and Filiz, 2014; Yigin and Ismen, 2009), Iskenderun
Bay (Basusta et al., 2012a) and Antalya Bay (Guven et al.,
2012). The estimation of length-weight relationships has a very
signiﬁcant practical value in the management of ﬁsheries. The
coast of Lebanon lacks basic biological data needed for elas-
mobranch stock assessment. Length-weight relationships for
some species in this study showed similar allometric patterns
as those from different areas of the Eastern Mediterranean,
such as, those of S. blainville in the South Aegean Sea (Bilge
et al., 2014), R. rhinobatos in Iskenderun Bay (Basusta et al.,f three sharks and five batoids in the Lebanese marine waters, eastern Mediter-
ar.2016.09.008
Length-weight relationships of sharks and batoids in the Lebanese marine waters 32012a, 2008), R. clavata in the North Aegean Sea (Filiz and
Bilge, 2004; Filiz and Mater, 2002; Ismen et al., 2007; Myers
and Worm, 2005; Yigin and Ismen, 2009), R. miraletus in Isk-
enderun Bay (Basusta et al., 2012a) and the North Aegean Sea
(Filiz and Bilge, 2004; Filiz and Mater, 2002; Ismen et al.,
2007; Myers and Worm, 2005; Yigin and Ismen, 2009), and
T. marmorata in Iskenderun Bay (Duman and Basusta, 2013)
and North and Central Aegean Sea (Filiz and Bilge, 2004;
Filiz and Mater, 2002; Ilkyaz et al., 2008; Ismen et al., 2007;
Ozaydın et al., 2007). The relationships obtained in this study
should only be used with the observed length ranges
(Gonc¸alves et al., 1997; Petrakis and Stergiou, 1995).
This information helps in deriving the weight estimates of
these elasmobranchs from their lengths at sea in order to limit
the catches of these ﬁsh along the Lebanese coast. The length-
weight relationships presented in this study are only useful and
efﬁcient for the elasmobranch populations inhabiting the
Lebanese coast and for the speciﬁc length ranges and sexes
investigated. They might act as good tools to induce laws to
limit the overexploitation of these ﬁshes through direct ﬁshing
and bycatch by establishing a minimum catch weight limit and
taking into consideration these weights when the lengths are
estimated at sea.
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